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Expounded i s  a hypothesis of s o l a r  corpuscular streams 

acmi r ing  in  the magnetic f i e l d  of active regions a force-free 

magnetic f i e ld .  The l a t t e r  determines the  s t a b i l i t y  of the stream 

a t  i t s  generation and flow from the Sun toward the Earth. The magne- 

t i c  energy of such a stream exceeds its kine t ic  energy. The condi- 

t i ons  of outflow of the stream are determined by the in te rac t ion  

with the  varying magnetic f i e l d  of the ac t ive  region. The s t ruc ture  

i n  the interplanetary space of a corpuscular stream with a force- 

f r e e  magnetic f i e l d  i s  examined. The auali tzbive scheme of such in t e r -  

act ion of a geo-effective stream with the magnetosphere 

E a r t h ' s  ionosphere i s  analyzed. 

-%) a l so  presented i n  a nore concised form a t  the I I I r d  Cospar In te r -  
national Space Science Symposium, Washington D. C. , May 1962. 
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COVER-TO4 OVER W S L A T  I O N  

Attempt i s  made i n  the below-expounded hypothesis t o  explain 

a s e r i e s  of pecu l i a r i t i e s  of the geomagneto-ionospheric perturbation 

by magnetohydrodynamic properties of the  corpuscular stream resu l t ing  

from the  conditions of i t s  generation and outflow from the  act ive 

region of the Sun. The foundation of t h i s  hypothesis l ies  in the  f a c t  

t h a t  a geoeffective solar corpuscular stream does not bear a frozen- 

i n  magnetic f i e ld ,  but  has i t s  own force-free magnetic f i e l d  of a 

weakly-attenuating closed current of the stream. The stream's magnetic 

energy exceeds i n  this case its kinetic energy, and this determines the 

s t a b i l i t y  conditions and the stream's outflow f romthe  act ive region, 

a s  w e l l  as its in te rac t ion  with the  magnetosphere and the ionosphere of 

the Earth. Although a quantitative analysis of cer ta in  aspects of this 

hypothesis i s  possible, only i t s  ma l i t a t ive '  aspects a re  considered in 

the present work. 

Recent numerous observations made it c lea r  t h a t  a l l  t h e  combi- 

nation of phenomena in the act ive regions of the  Sun i s  determined by 

the development of l oca l  magnetic f i e l d s  [l - 41. .This becomes evident 

a s  a conseouence of the f a c t  tha t  the so l a r  atmosphere, where a l l  these 

a c t i v i t y  phenomena take place, const i tutes  a plasma, and t h i s  i s  corro- 

borated by a multitude of heliophysical observations. It i s  obvious 

tha t  the generation and outflow of the geoeffective solar plasma (cor- 

puscular streams), as one of the manifestations of solar ac t iv i ty ,  i s  

a l s o  determined by the developnent of local. magnetic f i e l d s  of the 

act ive regions of the Sun. 
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The only possible mecharism for the explanation of localmagne- 

t i c  f i e l d s '  penetration i n t o  the  chromosphere and the corona, where geo- 

e f f ec t ive  streams are generated, i s  the convective bearing out of sub- 

photosyhere l aye r s  of spot and floccule magnetic f i e l d s  [SI. The inef fec t -  

iveness of t he  wave mechanism of rragnetic f i e l d  t ransfer  t o  t h e  corona i s  

determined by the fac t ,  t h a t  magnetohycirodyna,?5.c waves pass r e l a t ive ly  

f a s t  t o  shock waves, and because of  dissipztion, they m a y  only heat the  

upper atmosphere and the corona c63, but they cannot t ransfer  the  regular  

magnetic f i e l d .  A s  a necessary corollary of chromospheric-coronal plasma 

compressibility it results t h a t  t h e  moving cloud acquires it own force-  

f ree  magnetic f i e l d  [SI. A force-free character of t he  magnetic f i e l d  of 

a plamsa cloud i s  a l s o  Seen from the condition of magnetohydrodynamic 

s t a b i l i t y  i n  a system with a s p i r a l  sy-rmetry [?I, and from the commta- 

t i o n  of t h e  magnetic f i e l d  f o r  the case of a c i rcu lar  cyl indrical  plasma 

cloud of - 10 cm radius, -10 cm extent and d10 cmm3 pa r t i c l e  con- 

centrat ion [SI, it fo l lows  t h a t  s t ao i l i t y  takes  place if H,- component of 

the magnetic f i e l d  near the cloud's boundary i s  - 50 gauss. A similar 

estimate of the f i e l d  f o r  the protuberance gives -15 gauss. In comec- 

t i o n  with t h a t  l e t  us note, t h a t  the measurements of magnetic f i e l d s  i n  

act ive protuberances [ 9 - li] indicate  that  the  in tens i ty  of the ma6metic 

f i e l d s  i n  them i s  of the order of several hundred gauss. Hence, the  magne- 

t i c  energy density exceeds by abmt  two orders the kinet ic  energy density 

i n  an act ive protuberance, which i s  possible on condition t h a t  the  magne- 

t i c  f i e l d  i n  it i s  force-free. 

10 11 8 
- 



I n  t h i s  regard, corpuscular geoeffective s t r e a m  d i f f e r  from 

protuberances only by the order of magnitude of t h e i r  charac te r i s t ic  

parameters (extent, density, temperature), while the  magnetic f i e l d  ge- 

neration mechanism m a y  be analogus. The detection of large magnetic 

f i e l d s  i n  active protuberances may be viewed as evidence t h a t  large 

force-free magnetic f i e l d s  (of t h e  order of several t ens  of gauss) may 

ex l s t  i n  corpuscular streans. The c h a a c t e r i s t i c  pecul ia r i ty  of such a 

magnetic f i e l d  i s  t h e  f a c t  t h a t  it i s  not frozen within the  @ a m ,  but 

ra ther  i s  a f i e l d  of a closed current system, flowing i n  the  bounded 

pa r t s  of the cy l indr ica l  plasma cloud. 

As i s  w e l l  known, see c23, a force-free magnetic f i e l d  consti-  

t u t e s  a state with minimum energy, i .e .  

small disturbances. In  the presence of Joule losses  i n  the plasma cloud, 

it i s  s tab le  i n  regard t o  

the decrease i n  t h e  degree of ionizaltion on account of recombination 

and other  processes taking place a t  re la t ive ly  prolonged motion from 

the Sun toward the t e r r e s t r i a l  o r b i t  and beyond its limits, the current 

will also diffuse i t s  f ie ld ,  However, i n  t h i s  case the  f i e l d  dissipa- 

t ion  i s  minimum, and the s t a b i l i t y  o f t h e  force-free magnetic f i e l d  i s  

preserved. It is  shown in CS], t h a t  the force-free character of the 

magnetic f i e l d  in a plasma cloud is an indispensable condition f o r  t he  

compressed plasma flow, i n  which the conditions f o r  t he  Helmhbtz flow 

are not preserved. The f i e l d  of such a cloud may k represented a s  a 

twisted toro ida l  f i e l d  reminding us of a magnetic f i e l d  of a s te l lora tor .  

The generation of the toroidal  plasma cloud is  graphically i l l u s t r a t e d  

by the Bostik experiments Ll23. Such kind of to ro id  w i l l  be unstable i n  

+ 
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i n  the bipolsr  magnetic f i e l d  of the active region r e l a t ive  t o  the 

hel icoidal  twisting 113, a]. The magnetic f i e ld ,  intensifying a t  such 

t w i s t i n g ,  quickly reaches a suff ic ient ly  high value f o r  the s t a b i l i t y  

of the whole plasma cloud. A t  toroidal  f i e l d  twist ing the inner  magnetic 

%al l s t l  of the toroid draw together. This may l ead  t o  the generation i n  

the  corona region of high-energy protons and electrons.  The corpuscule 

acceleration a t  repulsion frori the magnetic wall [lfl r e s u l t s  more e f fec t -  

ive i n  the corms region, where the inject ion energy f o r  the accelerated 

p a r t i c l e s  i s  substant ia l ly  lower than i n  the chromosphere. I n  the  inner 

region of to ro ida l  magnetic f i e l d  twisting the  high-enera pa r t  of the 

thermal protons and electrons of the  coronal plasma w i l l  be accelerated. 

This may assure the required concentration 

r e l a t i v i s t i c  e lectrons ( €  ~ 1 0  MeV) responsible f o r  the type 1V radio- 

burs t s  C16, 171 and noise storms. High-energy protons, responsible f o r  

the ionospheric absorption i n  t h e  polar cap, =e generated simultaneously. 

Because of the synchrotron radiat ion the r e l a t i v i s t i c  electrons i n  the 

magnetic f i e l d  of t he  plasma stream w i l l  become a f t e r  several  hours ther- 

mal electrons,  while high energy protons may be preserved a long time 

i n  t he  magnetic t r a p  of the streamts f ie ld .  A similar pa t te rn  of high- 

energy p a r t i c l e s  generation corresponds t o  the observed pecu l i a r i t i e s  of 

t he  type 1V radiobursts [17, 181. 

(G - 10 + lo2 cm-3 of 

The formed force-free magnetic f i e l d  may be coaputed by the works 

c19, 201. The magnetic f i e l d  f o r  an axlally-sy,metric force-free f i e l d  

may be represented i n  the form of a sum of toro ida l  and poloidal f i e lds ,  

whose current systems have a l s o  the corresponding components. 
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According t o  c20], the  magnetic f i e l d  of the  stream may be considered I 
I 

approximately as  a f i e l d  of the effective dipole a t  re la t ive ly  g rea t  dis- 

tance from the "core11 of the  stream (r >2a, where a - i s  the radius of 

stream's twine). A similar approximation may be used f o r  the computation I 
of the character of plasma cloud interaction with t h e  loca l  magnetic 

f i e l d  on t h e  Sun and with the  E a r t h ' s  magnetosphere, when the stream rea- 

ches the  dar th ' s  o rb i t .  

The investigation of the effect  of a varying loca l  magnetic f i e l d  

of the ac t ive  region upon a plasma cloud with i t s  own force-free magnetic 

f i e l d ,  const i tutes  i n  i teelf  a nonlinear non-steady problem of  magnetic 

hydrodynamics, near the t.ype I1 problem of the  work in reference [2]. 

In a general case a t r ans i t i on  is necessary during i t s  solut ion 

from the  c l a s s i ca l  approach t o  the  problem t o  the  generalized one. T h i s  

implies the subst i tut ion f o r  the functions searched f o r  (v, H, E ,  P vectors)  

sat isfying the conjunction of the magnetic hydrodynanics eauations and 

boundary conditions, for  t he  vector-furxtions searched f o r  of a cer ta in  

functional Gilber t  space. The problem amcunts t o  the  solution of t he  

system of in t eg ra l  i d e n t i t i e s  for P and H. 

a general solut ion of t he  problem appears t o  be premature not only because 

of t he  complexity of the solution i t s e l f ,  but a l so  because a t  present no 

e s t i m a t g w s e r i e s  of charac te r i s t ic  parameters of the plasma cloud, 

However t h e  analysis of such 

necessary f o r  the finding of a general solution. To solve the problem of 

plasma cloud interact ion with varying local magnetic f i e l d s  of  the ac t ive  

region, observation data a re  necessary on t h e  d is t r ibu t ion  of magnetic 

f i e l d s  i n  the active and eruptive protuberances and filaments, s i tuated 

near the varying bipolar magnetic f i e l d s  of active regions. 
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For t h a t  it i s  necessary t o  measure the t o t a l  magnetic vector of t h e  

f i e l d  i n  the  active region (near the photosphere and i n  the chromosphere) 

and not only that directed along t he  visual f i e l d  of the f i e l d  component, 

a s  this is done now. Besides, measurement must be made of a series of 

spectroscopically obtained physical character is t ics  of the  active regions 

on the Sun. Inasmuch a s  t h i s  kind of solution i s  s t i l l  impossible, l e t  u s  

limit ourselves t o  the  following remark: 

E3y the strength of the  re la t ive ly  high cha-ac te r i s t ic  dillensions 

o f  the  highly-conducting geoeffective plasma cloud, t h e  influence of t he  

magnetic f i e l d  o f t h e  active region does not spread Over the cloud a s  a 

whole. If t h e  inner p a r t  of the plasma cloud, where the  magnetic f i e l d  i s  

nearly absent, i s  i so la ted  fro31 the effect  of act ive region's f i e ld ,  i t s  

outer par t ,  where a system of closed current flows, and whose magnetic 

f i e l d  propagates far beyond the  limits of the plasma cloud, w i l l  f i n d  i t s e l f  

under the e f fec t  of the  verying magnetic f i e l d  of t he  act ive region. 

character of t ha t  influence depends upon t h e  direction, s t ructure  and vari- 

a t ion of the  magnetic f i e l d  i n  the plasma cloud, which i s  determined by 

the d is t r ibu t ion  of the magnetic f i e l d  in the region where the steam was 

generated. T h i s  problem was solved semi-quantitatively i n  t h e  work [22J, 

where it is  shown, t h a t  a concomittant action of vectors  H upon the plasma, 

dk/ d t  (where 

r ad ia l  flow of the  plasma mainly i n  the  symmetry axis plane of the bipolar  

region, These resu l t s ,  corroborated by observations and applied in pract ice  

f o r  the prognosis of magneto-ionospieric disturbance 233 must be re-examined, 

f o r  the problem must be solved not for  the plasma as a whole, but f o r  aforce- 

f r ee  field-bounded plasma cloud. 

The 

is t h e  magnetic moment of t he  bipolar region) leads t o  a 
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Up t o  now there was onl j -  question of formation and egress  

of a single plasma cloud. For a re la t ive ly  long maintenance of t h e  

tendency t o  develop of the  active region's magnetic f i e l d ,  a sequen- 

t i a l  egress of a great  number of  analogus plasnaclouds may take place. 

They would follow one another, being interconnected by t h e i r  own magne- 

t i c  f i e lds .  The duration of such kind of corpuscular emission i s  deter-  

mined by :ne development of electromagnetic f i e l d s  above the act ive re- 

gion of the Sun. The motion in radial  direct ion of plasma clouds in 

seauence, and bearing t h e i r  own force-free magnetic f i e ld ,  i s  determined 

by the i n i t i a l  e f fec t  of the e1ectrorna:;netic f i e l d s  of act ive regions, 

acting e f fec t ive ly  t o  distances of 4 S . c  6 Ra. 

The s t a b i l i t y  of the  plasma with force-free magnetic f i e l d  assu- 

r e s  the preservation of the flux of corpuscules so  long as the current 

density and i t s  magnetic f i e l d  do not decrease s ignif icant ly  because of 

f i n i t e  plasma conductivity (Joule losses). If a t  f lux  generation the  

appeared magnetic f i e l d  were not too grea t  ( e 

of such a flux may begin s igni f ic  ntly earlier %ban the corpuscular 

& &kin), the decay *g 

cloud would reach the  Earth's o rb i t .  The corpuscular f l ux  decay i s  basi- 

cal ly  determined by the  f lux '  own parameters ( magnetic f i e l d  in tens i ty  

charac te r i s t ic  dimensions, plasma density e tc .  . ), and not by interact ion 

wi th  t h e  interplanetary m e d i u m .  I n  the f i r s t  aporoximation the l a t t e r ' s  

e f fec t  may be neglected. This  i s  conditionsd f P r s t  o f  a l l  by the  fac t ,  

t ha t  according t o  the l a t e s t  investigations of t he  zodiacal l i g h t  L Z L ] ,  

the  density of  the gas component of t h e  interplanetary medium, which was 

u t i l i z e d  by Chapman over the extended corona [ Z S ] ,  was overrated by a t  
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l e a s t  

of the Earth lead t o  the same conclusion t26, 271. 

2+ 3 orders. Direct rocket investigations of the far  environment 

On the other hand, the e f f ec t  of a d i r e c t  action by the ra ref ied  

plasma of t h e  interplanetary medium i s  l imited t o  the in te rac t ion  with 

the  outer pa r t  o f t h e  stretched magnetic f i e l d  of the plasma cloud. In 

this case the llcorelT of t h e  stream i t s e l f  i s  near ly  en t i re ly  i so la ted  by 

i t s  own magnetic f i e l d ,  and no var ia t ion in the current system of the cor- 

puscular stream will take place. In the presence of low-density interpla-  

netary ga.c [n-1 

f i e l d  of the stream a magnetic wall whose thickness i s  determined by the  

Larmor radius  of pa r t i c l e s  with lo2 +Id ev energies, while ahead of the 

stream the re  forms a shock wave front.  Inasmuch as even a t  the  boundary of 

the stream H2/ 8 n!) > P, steady tangential  gaps a re  preserved a t  the  bound- 

ary l ine  between the s t rean  and  the interplanetary m5diuri. 

there appears a t  t h e  periphery of thi: magnetic 

- -  - -1 

Protons with energies from uni.ts t o  hundreds of MeV w i l l  be found 

in the magnetic t r a p  of the plasma cloud (beyond the bounds of the  s t r eamls  

core i t s e l f ) .  



lo. 

I .  

It nay be admitted t h a t  the s t ructure  of t h e  geoeffective 

corpuscular stream i n  the interplanetary space near t h e  Earth's o rb i t  

has t h e  form schematically represented i n  the graphs. Indicated are 

here the ten ta t ive  characteristic paraneters o5tEin-d from the condition 

of stream's magnetohydrodynamic s tab i l i ty .  The r e l a t ive  dimensions have 

not beell respected i n  t he  graph. 

The var la t ions of the spectrum of s o f t  cosmic rays (from seve- 

r a l  hmdred MeV t o  2Bev) accwding t o  stratospheric measurements in 

timz of magnetic disturances c28-3301, ;iust a s  the character and distri- 

bution of t h e  type-I11 ionosphere absorption E31 - 323, may be explained 

by the  presence of a magnetic t r a p  around the  core of the flux with 

trapped high-energy protons [33]. A similar analysis of data on t h e  

spectrum of t h e  s o f t  constituent of  the pr imaq conponent and on the  

d is t r ibu t ion  of the ionospheric absorption i n  the  course of the en t i r e  

geomagnetic disturbance may p e m i t  the ootentior? of ce r t a in  quant i ta t i -  

ve charac te r i s t ics  of the s t rean 's  magnetic t rap .  

The first experiments i n  magnetic l i e l d  measurements i n  the 

near-solar space with the a id  of magnetometers i n s t a l l ed  aooard space 

rockets may be interpreted in accordance with the considered stream 

pattern.  If the magnetoneter conducted measurements a t  the  periphery of 

the region B 

f i e l d  c3.b -367, Accounting f o r  the course of magnetic f i e l d  dis t r ibu-  

t i on  far from the stream's core, it i s  c l e a r  t h a t  the measurement of 

f i e l d  from tens t o  hundreds gami-as i s  more probable than the detection 

of an intense ( t o  - 10" gauss) magnetic f i e l d  near the core of the 

strsam. During magnetic f i e l d  measurements i n  the  B region, the low- 

(Figure), it will regis ter  a re la t ive ly  small magnetic 
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energy corpuscular f l ux  measured say by means of ion ic  traps,  must not 

increase s ignif icant ly  i n  conparison with t h a t  measured pr ior  t o  nearing 

t h e  stream. In cases when a rocket hi ts  the  core of the stream, the low- 

energy corpuscular f l ux  may incrcase sharply f o r  8 mall value of t he  

magnetic f ie ld ,  f o r  the l a t t e r  i s  ejected from a highly-conductive core 

of t he  stream. A 8ixrLla.r case might have occurred during measurenzents 

aboard the  Soviet Venus probe [37). Let us mention a l s o  t h a t  an analogus 

resul t  was obtained on the American s a t e l l i t e  f%xplorer X". 

Should these observations be corroborated i n  t h e  s'bseauent 

experiments, an important aspect of  the current  working hypothesis would 

be demonstrated in principle,  i.e. that  the magnetic f i e l d  of a stream 

is frozen in the  plasma, but actually i s  a magnetic f i e l d  beyond the 

bounds of t h e  stream itself. 

Let us  note i n  ccrrriection with the above, t h a t  t h e  t r ad i t i ona l  

asser t ion of the f ac t ,  tha t  the  corpuscular stream ca r r i e s  along a fro- 

zen-in magnetic f i e l d  i s  en t i re ly  inconsistent. Even the sL.plest  compu- 

t a t ions  show tha t  the stretching of magnetic lines of force i n  the stream 

till the t e r r e s t r i a l  o rb i t  and beyond would have reauired a decrease t o  

zero of t h e  magnetic f i e l d  of sunspots. 

The exact solut ion of t h i s  problem amounts t o  the solution of the 

nonlinear problem of gradual f i l l i n g  o f t h e  whole space occupied by the  

stream by the magnetic f i e l d  of thz active region of the Sun. *!The adherencet1 

t o  t h e  Sun of stream's l i n s s  of force necessarily leads i n  this case t o  

the t o t a l  change within 1 t o  2 days of the  magnetic f i e l d  of t h e  active 

region which i s  i n  clear contradiction with the  observations. 
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A rzdially-directed f i e l d  cannot be viewed 2s a simple streBching of 

the magnetic l i n e s  of force of t h e  active region, f o r  t h i s  would have 

made necessary a l ibera t ion  i n  i t s  generation region of energy s ignif i -  

cantly exceeding the  possible energy egress in the Sun's atmosphere 

(including even the  assumed thermonuclear reaction). 

The auestion of interact ion of a corpuscular stream of the con- 

sidered shape (Figure) w i t h  the Zar th ' s  magnetosphere amounts t o  the  

solut ion of the type I1 - nonlinezr magnetohydrodynamic problem of [217. - 
I n  order t o  obtain a general solution of the problem, it is  neces- 

sary t o  conduct i n  t h e  given case a oual i ta t ive analysis of the  problem 

of stream's magnetic f i e l d  interact ion with the magnetosphere of the Earth. 

To t h a t  e f f e c t  the  geophysical observation data must be used so as t o  have 

the poss ib i l i t y  of an optimum simplification of the  general solution of 

the problem. Qualitatively, the character of tha t  interact ion i s  described 

by t h e  following sctene: Geomagnetic disturbances within a broad freouen- 

cy rmge occur a t  E a r t h ' s  magnetosphere boundary contact with the  leading 

8dge or a la teral  magnetic tlboundaryll of the f i e l d  of the stream. Depen- 

ding uporn t h e  vector of the aggregate magnetic f i e l d  a t  t h e  magnetosphere 

boundary, f a s t  magnetic var ia t ions  (transverse and longitudinal. magneto- 

hydrodymamic waves) and re la t ive ly  small var ia t ions  of the geomagnetic 

f i e l d  occur a t  a specif ic  time of t he  day. The idea of t h e  so-called 

t i c  storm families" brought out i n  references [41-431, has a natural  ex- 

planation, according t o  the current scheme, The dai ly  recurrence of geoma- 

gnet ic  disturbance periods appears when the Earth approaches o r  drifts away 

from t h e  core of t he  stream, and i s  linked wi th  a favorable addition of 

magne- 
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mgnet ic  f i e l d s  of the stream and of the Earth's magnetosphere. The 

analysis of the  geographic dis t r ibut ion of 

l i e s *  perturbed periods would help i n  clarifying the  s t ructure  and the  

quant i ta t ive charac te r i s t ics  of the s t r e a n t s  f i e ld .  'fie the Earth g e t s  

r e l a t i v l e y  close t o  the core of the stream, an i n s t a b i l i t y  m a y  appear 

i n  the  l a t t e r ,  which according t o  c4.4, 451, w i l l  lead t o  the break away 

of plasma c lus te rs  from the stream. These are being i n s t i l l e d  i n  the 

ionosphere along the  magnetic l i nes  of force ,  inducing magneto-ionosphe- 

r i c  disturbances. The region of these plasma c lus te rs  inject ion is  deter- 

mined by the pecul ia r i t i es  of t h e  d is t r ibu t ion  a t  grea t  heights of t he  

Earth 's  magnetic f i e l d .  This probably also explains t h e  predominating 

zones of negative ionospheric disturbances, and a l so  the decreased fre- 

quency of such ionospheric disturbances i n  the  F2- re i ion  of the East- 

Siberian magnetic anomaly [LO]. 

amplitudes of separate fami- 

According t o  the  preser;t scheme, t h e  E a r t h ' s  radiat ion b e l t s  a re  

not t he  or ig ina l  cause of geonagnetic disturbances, as  t h i s  i s  assumed 

f o r  example i n  references c47, 481. It i s  riot d i f f i c u l t  t o  see, t h a t  even 

admitting the c l ea r ly  overrated values of p a r t i c l e  concentration i n  t h e  

be l t s ,  t he  energy of t he  magnetic storm i s  a t  l e a s t  by two to th ree  

greater  than the aggregate energy of a l l  be l t s .  According t o  the  current 

hy-pothesis, the basic  energy of the geoeffective stream i s  included i n  

the energy of the  magnetic f i e l d ,  which i s  p a r t i a l l y  transmitted t o  

t o  the Ear th ' s  magnetosphere and ionosphere. The deformation of radia- 

t i o n  be l t s ,  which s e t s  i n  a t  time of contact of the Aarth's magnetosphe- 

re with the  magnetic f i e l d  of the  stream, may lead, for example, t o  

orders 



aurorae. when the  magnetic disturbance i s  weak, t o  ionosphere absorption 

and so f o r .  However, var ia t ions in the radiat ion b e l t s  are secondary 

e f fec ts ,  and they cannot be the cause of d ivers i ty  of gerturbiltion pheno- 

mena of the whole complex of geophysical phenomena. 

Wing the period when the Earth's magnetosphere enters  i n  the  

region of the stream's magnetic f i e l d ,  a coxpression of the F2- region 

of the ionosphere takes place. T h i s  leads t o  the so-called posi t ive iono- 

spheric disturbances. The e f f ec t  of magnetohydrodynamic compression of the 

upper ionosphere and F p  region, i s  suf f ic ien t  t o  explain the observed po- 

s i t i v e  ionospheric disturbance, a s  preliminary computations show. A series 

of morphological pecu l i a r i t i e s  of posit ive and negative disturbances may 

be explained within the  framework of the current ly  studied scheme not only 

m a l i t a t i v e l y ,  but a l s o  auantitatively.  It must then be taken i n t o  account 

t h a t  the  poss ib i l i t y  of plasma i n s t i l l a t i o n  i n  the  ionosphere i n  the  form 

of c l u s t e r s  is  not only determined by a su f f i c i en t  rapprochement of the 

E a r t h ' s  magnetoschere t o  the core of the stream, but a l s o  by d i rec t ions  

i n  the corresponding periods of the  magnetic vectors of t h e  Earth a d  of 

the  f i e l d .  As was pointed out above, the l a t t e r  i s  determined by the distri- 

bution of t h e  magnetic field in  t h e  active region of t h e  Sun, where the 

stream's generation took place. 

The examined scheme of Earth's magnetosphere in te rac t ion  with the  

ma&netic f i e l d  of t h e  s o l a r  corpuscular stream may explain a s e r i e s  of 

pecu l i a r i t i e s  of cosmic ray variations,  of aurorae and of other geophysical 

phenomena. 



Let u s  draw sone concluding remarks. The examined hypothesis may 

explain, a t  l e a s t  aua l i ta t ive ly ,  the combination of f ac to r s  l inked with 

the generation on the Sun of geoeffective streams, and t h e i r  act ion upon 

the Earth 's  magnetosphere and ionosphere. It is  impossible a t  this t i m e  

t o  point  t o  a single experiment which would un i l a t e ra l ly  demonstrate o r  

r e j e c t  the current hypothesis. 

coxpute the d is t r ibu t ion  of t h e  stream's magnetic f i e l d  , which, a s  was 

pointed out ea r l i e r ,  may be effected by the geomagnetic data,  t h e  var ia-  

t i on  of the s o f t  component of cosmic rays and the &ate of Ijerturbation 

of the ionosphere, including the  type 111 absorption. 

That i s  why it seems most h p o r t a n t  t o  

The obtained values of the d is t r ibu t ion  of t h e  corpuscular stream's 

magnetic f i e l d  might be checked by direct measwen-ents w i t h  the a i d  of magne- 

tometers i n s t a l l ed  aboard cosmic rockets on the condition of obligatory 

knowledge of rocket 's  posi t ion re la t ive  t o  the llcore" of t h e  corpuscular 

stream. 

The trustworthinesss of the examined hypothesis w i l l  be determi- 

ned not only by the poss ib i l i ty  of explaining already-known observation 

data. The current hypothesis allows t o  forecast  cer ta in  pecu l i a r i t i e s  of 

of solar and geophysical phenomena which have not been observed a s  yet. 

This r e l a t e s  i n  par t icu lar  t o  possible pecu l i a r i t i e s  of magnetic f i e l d s '  

d i s t r ibu t ion  and motion i n  protuberances, wiewed as analogues of geo- 

e f fec t ive  corpuscular clouds and i n  the ac t ive  regions of the  Sun, and 

a l so  t o  possible correlat ions (during separate periods) of anplitudes 

snd d is t r ibu t ions  of geomagentic and ionospheric disturbances. T h i s  is 

scheduled t o  be accomplished l a t e r .  
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